




Copyright © 2019. The copyright of each paper in this conference proceedings is the property of the author(s).  
Permission is granted to reproduce copies of these works for purposes relevant to the International MinD Conference 2019,  
provided that the author(s), source and copyright notice are included on each copy. For other uses please contact the author(s). 
 Designing Folding 
Interventions for Positive 
Moments 
Jane Souyave, Cathy Treadaway, Jac Fennell,  Andy Walters  
j.souyave@outlook.cardiffmet.ac.uk, Cardiff Metropolitan University 
ctreadaway@cardiffmet.ac.uk, Cardiff Metropolitan University 
jfennell@cardiffmet.ac.uk, Cardiff Metropolitan University 
atwalters@cardiffmet.ac.uk, Cardiff Metropolitan University 
Abstract: People living in the advanced stages of dementia are often confined to a bed or 
chair and spend many hours unoccupied. Hand-based activities that are ‘in the moment’ and 
provide stimulation have the potential to relieve agitation, reduce stress and provide a posi-
tive benefit to a person’s wellbeing. This paper is a review of the literature that discusses 
ways in which folding activities can help facilitate meaningful connections between people 
living with advanced dementia and their caregivers. It is informed by research in the areas 
of design and dementia care with a focus on wellbeing, unmet needs, repetitive behaviours, 
hand movements and activities where folding has engaged people with dementia. Reviewed 
literature evidences ways in which folding activities provide meaningful activity, comfort and 
may help reduce anxiety for someone living with the advanced stages of the disease. Find-
ings from this review support further investigation into designing novel, non-pharmacologi-
cal interventions for dementia care, to support caregivers and individuals who engage in re-
petitive folding. This paper contends that unique folding activities can be designed to facili-
tate positive moments during the day for individuals living with advanced dementia and their 
caregivers. Future work will develop novel folding activities that have the potential to reduce 
anxiety, relieve boredom and increase connections with others. 
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1. Context 
Over the last decade there has been a growing appreciation of the need for meaningful ac-
tivities to engage people living with dementia. As the disease progresses, people can be-
come less mobile, leaving them bedbound or sitting in a chair for long periods of time. In 
the advanced stage, this often results in boredom, distress or agitation due to a craving to 
engage in some form of meaningful activity (Mayers and Griffin, 1990).  
It is estimated that there will be over 1 million people in the UK with a form of dementia by 
2025 (Alzheimer’s Society, 2019). As the number of people diagnosed with dementia in-
creases, so does the urgent need for well-designed meaningful activities to help improve 
their quality of life and enhance wellbeing. Currently very few activities exist that have been 
specifically designed for individuals living in the mid to late stages and little research has 
been undertaken by designers to evaluate the impact of meaningful activities on their well-
being (van Rijn et al., 2010). 
This paper presents the early stages of a research study that aims to explore ways to stimu-
late positive emotions through the design of folding activities for people living with ad-
vanced dementia. It discusses the positive potential of repetitive folding to inform the de-
sign and development of innovative activities and provide meaningful engagement for peo-
ple with mid to late stage dementia. The results from this literature review will inform fur-
ther development towards person-centred designs for dementia care that can support 
meaningful activity. 
2. Quality of life and an individual's needs 
There is an on-going interest from the design community in contributing to the quality of life 
for people living with dementia (Femia, 2006; van Rijn et al., 2010; Timlin and Rysenbry, 
2010; Treadaway, Coleman and Kenning, 2014; Halsall and MacDonald, 2015; Jimenez, 
Pohlemeyer and Desmet, 2015). Many health professionals have developed criteria for eval-
uating wellbeing (Kitwood and Bredin, 1997; Perrin, 1996; Cohen Mansfield, 2000; Brooker, 
2007; Schölzel-Dorenbosa, Meeuwsenb and Olde Rikkertb, 2010; Aked and Thompson, 
2011; Ógáin and Mountain, 2015) and until recently, design researchers have used this 
broad set of criteria for evaluation. Compassionate Design principles, however, were devel-
oped from design research, aiming to support the wellbeing of people living with advanced 
dementia and suggest the key design priorities should include sensory stimulation, mean-
ingful connections and personal significance (Treadaway, Fennell and Taylor, 2018). 
As symptoms of the disease progress, it is important to explore how objects and activities 
can be designed for an individual’s needs in their own environment, as they often have to 
rely solely on their own body space for engagement and occupation. It can be challenging 
for them to communicate their needs due to loss of verbal communication and cognitive 
decline (Kitwood, 1997) but it also becomes more difficult for them to initiate their own ac-
tivities in doing the things that are meaningful to them (Vozzella, 2007). If the individual has 
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no access to purposeful stimulation, repetitive behaviours can occur and they may try to 
use whatever resources are available (Kitwood, 1997). In this sense, hands can perform a 
vital role for meaningful connections (Perrin, 2008) and communication (Ellis and Zeedyk, 
2014).  
The National Institute for Health and Care Excellence (NICE, 2017) acknowledges the re-
quirement for more research to identify those who could benefit from new ways to meet 
their needs. In addition, sharing information between family members who have historical 
knowledge of the individual, and care workers who have the professional expertise, may 
help to identify an unmet need. 
One way of understanding a person’s needs may be through observing their behaviour. 
Many carers notice that the person they are caring for engages in repetitive folding. Alt-
hough the academic literature in the field fails to explain why, how and when people with 
dementia fold, anecdotal evidence from a caregiver forum on the internet (Agecare, 2015) 
provides some insight. The following response is an answer to the question ‘Do all dementia 
patients fold things?’ 
“Mom is nearing the end and she is constantly folding her sheet or blanket and the 
gown she is wearing. I try to keep a smaller towel handy so she will reach for that 
but sooner or later I find her folding her sheet or worse, trying to work her gown 
from underneath her to fold it up.” (Agecare, 2015). 
Other responses on the forum replied that individuals who fold were anxious or agitated. 
Academic literature supports this, stating that some repetitive behaviours are evident 
through excessive activity of the motor skills (Bidwell and Chang, 2010) and that unmet 
needs are often expressed through being agitated, restless or fidgety, including folding 
items (Sterns and Camp, 1998; Cohen Mansfield, 2000; Milwain, 2010; Alzheimer’s Society, 
2015). In addition, the Alzheimer’s Society (2015) states that repetitive behaviours may be a 
sign of hunger, thirst, constipation, the side-effects of medication, lack of exercise or move-
ment or an indication of the need to be meaningfully occupied. However, the reasons be-
hind this are often unknown and there have been few research studies into the phenome-
non of why people with dementia perform repetitive actions (Cipriani et al., 2013). All these 
suggestions point towards repetitive mannerisms being a sign of negative behaviour and ill 
being, with medication often prescribed to reduce this (Cullen et al., 2005). Common 
themes emerge from the literature that question whether folding is a problem, resulting 
from being in pain, feeling isolated, bored, sensory deprived or could be a positive symptom 
and facilitate the need to fold (Cohen-Mansfield, Libin and Marx, 2007).  
Although some view this behaviour as problematic, there is much evidence to contend that 
it is symptomatic of positivity (Champagne, 2018). Cohen Mansfield (2000) questioned 
whether repetitive movements are a positive symptom that instinctively helps the individual 
to have a beneficial interaction. She studied a number of treatment routes for agitation and 
argued that there is a need for exploring non-pharmacological interventions to manage 
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those unmet needs, suggesting to ‘provide an intervention that either provides for the un-
met need, or alternatively, when the behaviour itself is alleviating the need, provide a 
method in which the behaviour can be accommodated’ (Cohen Mansfield, 2000, p. 22). In 
comparison, Perrin, May and Anderson (2008, p. 127) state that there is ‘comfort and pleas-
ure in limited, one-step actions that can be repeated over and over’ The importance of this 
suggests that engaging in a repetitive action could trigger positive moments for people living 
with advanced dementia and supports designing an intervention to keep the hands moving 
(Kenning, 2015).  
The following literature review discusses the meaningful connections that folding activities 
might have for people with dementia, and the potential impact on the design of an interven-
tion for the phenomenon of those who repeatedly fold items such as napkins or blankets 
(Alzheimer’s,1995; Perrin, May and Anderson, 2008; Ballard, 2010; Treadaway et al., 2016b; 
AgeCare, 2015). 
3. Meaningful connections 
3.1 The Hand and Brain 
Designing items for a novel folding activity is one way of providing meaningful connections 
between the hand and the brain, since many research studies have supported the im-
portance of hand activities for people living with advanced dementia. Medical studies and 
design research have evidenced the importance of hand skills, memory and connections in 
the brain (Wilson, 1999; Brooker, 2007; Lambert, 2008; Perrin, May and Anderson, 2008; Au-
thor, 2009; Eggermont et al., 2009; Zeisel, 2010; Lundborg, 2014; Cipriani et al., 2013). In the 
arts there have been a number of research studies that contextualise this investigation, with 
references to playful hand activities that connect to memories and sensory experiences 
(Mayers and Griffin, 1990; Francis and Munjas, 1988; van Rijn et al., 2010; Nelson, 2013; 
Zeilig et al., 2014; Treadaway et al., 2016a; Wilks et al., 2017).  
As dementia progresses engagement with physical activities can become more difficult for 
many reasons. Interactions involving hand movements, however, are activities that might be 
more suitable due to retained connections between the hand and the brain in a person 
with dementia (Eggermont et al., 2008). One study (Eggermont et al., 2009) evidenced the 
importance of hand movements through fingers pinching a soft ball and handling a rubber 
ring. This stimulated a large area in the brain that is involved with sensory, motor and cogni-
tive processes and appeared to have a positive influence on mood, therefore highlighting 
the importance of hands in keeping the brain active (Eggermont et al., 2008; Lambert, 2008; 
Lundborg, 2014). 
In addition, hand movements are crucial in connecting to emotions for pleasurable experi-
ences, as they are part of the brain’s response mechanism to stimulate engagement with 
items in the environment. Lambert’s (2008) theory of emotional wellbeing suggests that the 
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neural connections which exist in the brain between emotions, movement and thinking sup-
port an ‘effort-driven rewards’ circuit. She further argues that hand-use can reward the 
brain, pointing towards evolutionary triggers that used hands for survival, including feeding 
and personal care. Hand skills, from repeated use of those tools and equipment, may reside 
in the procedural memory of people with advanced dementia and highlight important 
routes for further investigation. It may be that the efforts of a household task, such as repet-
itive folding, could provide for this reward as it satisfies a meaningful occupation through 
being able to engage in routine daily household activities (Lambert, 2008). 
3.2 The Hand and Memory 
As dementia frequently impairs memory hand activities have an important role to play be-
cause many connections often remain to procedural and emotional memories. Emotional 
and procedural memories are usually retained the longest in people with dementia (Zeisel, 
2010; Alzheimer’s Society, 2017). By rekindling these emotionally positive memories, feelings 
of wellbeing may be retained and leave individuals in a positive frame of mind for longer 
than the original action that generated it (Hillier and Stokes, 2012). Designing for repetitive 
actions from past enjoyable activities may be instrumental in retaining positive moments, so 
as dementia progresses, individuals may unconsciously need to rely on these parts of the 
memory system for some quality of life. 
In addition, exploring hand movements that individuals have accumulated throughout their 
life, such as from previous occupations, hobbies, habits and everyday tasks, point towards 
an activity that a person in the later stages of dementia may continue to do autonomously. 
The Alzheimer’s Society state that this is a possible explanation as to why people with de-
mentia often perform actions from their jobs and state that it is a meaningful task to the in-
dividual. 
Previous research has referenced ways that many common and ordinary, daily actions also 
support meaningful hand use (Perrin, May and Anderson, 2008). A variety of actions such as 
open, close, push, pull, twist, turn and twiddle are often performed in the daily routine of 
handling objects (Wilson, 1999). These single daily actions, including folding, are procedural 
memories and have the potential to stimulate connections in the brain, enable some auton-
omy (Zeisel, 2010) and become triggers that facilitate a positive experience. 
Some people with dementia form attachments to items and may have a need to keep hold 
of, or repeatedly use specific personal objects (Stephens, Cheston and Gleeson, 2012). 
Emotional attachment to objects such as blankets and other ‘comforters’ are common in 
early years but could be meaningful to individuals of all ages (Bowlby and Ainsworth, 1992). 
These objects of attachment may have transitional properties, referring to the soothing 
qualities of items such as blankets and soft toys, that children use for comfort at times of 
feeling insecure (Winnicott, 1971). The added value here would be for an object to hold 
Jane Souyave, Cathy Treadaway, Jac Fennell, Andy Walters 
62 
these connections that an adult feels comforted by, either through past experiences or ac-
quired through current preferences, and can ‘support people living with dementia and their 
loved ones to transition through the difficult later stages of the disease’ (Kenning and Tread-
away, 2018, p. 50). Observing attachment to objects and how they are used within an activ-
ity, may inform new design approaches (Winnicott, 1971). If an individual is not emotionally 
connected with an object, it may still have some value from its tactile qualities. Stephens 
(2012) explored a range of precursor and transitional objects with people affected by de-
mentia and evaluated them against Winnicott’s seven criteria of transitional objects. Find-
ings evidenced physical objects from an individual’s environment could be used in a transi-
tional way with benefits of attachment facilitating a calming experience.  
3.3 The Hand and Sensorimotor Functions 
The senses of touch and movement are still experienced in people with advanced dementia 
(Vozzella, 2007; Zeisel, 2010). This has been evidenced in many research studies that have 
highlighted the significance of sensory triggers for a positive experience (Alzheimer’s Society, 
2004; Lykkeslet et al., 2014; Treadaway and Kenning, 2015; Anderiesen et al., 2015). Touch 
may be one of the most important ways to help a person experience wellbeing, whether 
through reducing agitation or purely for the sense of connecting to another. 
Recent studies that support emotional wellbeing and connections between people include 
the Ludic Artefacts Using Gesture and Haptics project (LAUGH), which developed a range of 
objects based on sensory properties to be used in dementia care (Treadaway et al., 2016c). 
The LAUGH research study was informed by a range of experts with experience of working 
with those affected by dementia, including an interdisciplinary team of health and care pro-
fessionals. This co-design approach led to the development of designs for highly personal-
ised hand-held playful objects. This research evidenced the importance of hand use, proce-
dural and emotional memory in developing activities that would promote positive emotion 
and support wellbeing. 
The LAUGH research study built on earlier studies by the team (Dementia Aprons, Hand i 
Pockets and Sensor e-Textiles), which also explored the importance of haptic touch and 
hand movements. Findings from these studies revealed ways in which the sensory proper-
ties of textiles could be used as triggers in generating positive feelings (Kenning and Treada-
way, 2018). The research evidenced the power of materials to stimulate repetitive actions 
and generate positive emotional memories. Touching fabric can provide sensory stimulation 
and deep comfort in a person’s own body space. Other studies have explored the hobbies 
of knitting, crocheting and lace making, which all include repetitive movements of the hands 
using various tools. A positive outcome was noted from activities that involved a ‘sense of 
rhythm, pace and tempo’ with benefits through keeping the hands busy (Treadaway, Ken-
ning and Coleman, 2014, p. 7) and fiddling with threads (Kenning, 2015). In addition, other 
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studies (Stienstra and Marti, 2012) have introduced technology to investigate pressure sen-
sitive fabrics for those with impaired cognitive abilities. Findings supported that using this 
method stimulated continuous interaction when designing for playful hand use. 
Further interventions to facilitate hand activities could come from an understanding of what 
other actions people are capable of doing in the various stages of dementia. Perrin’s model 
(2008) places the use of hands to fold items as an appropriate activity for mid to late stages. 
In this ‘sensorimotor phase’, they are meaningful through appealing to the senses, can be 
egocentric, repetitive, solitary or one-to-one, with little or no thought needed and loss of 
language or limited environment still enable interaction (Perrin, May and Anderson, 2008). 
These factors support that the activity of folding is appropriate for a person in the later 
stages.
Buettner’s (1999) study explored the simple pleasures of 23 objects made from found items 
around the house. They were chosen for their sensorimotor properties and included folding 
items of a tablecloth and laundry. Findings evidenced that the objects were valuable thera-
peutic interventions, providing comfort, diversion or stimulation in helping reduce boredom 
and agitation for people with dementia (Buettner, 1999). Another study (Judge, Camp, Orsu-
lic-Jeras, 2000) was based on Montessori methods of teaching children, which proposes that 
consideration must be given to the needs and abilities of individuals. This study chose items 
from everyday environments because they considered them meaningful for people with de-
mentia, since they allowed for sensory stimulation, life skills, motor movement, cognitive 
stimulation and socialisation (ibid). One activity used everyday life skills that included folding 
items such as towels, napkins, clothes and yarn, with results evidencing meaningful activities 
through improving engagement and mood. 
New Economics Foundation (NEF), National Endowment for Science, Technology and the 
Arts (NESTA), NICE and Alzheimer’s Society, have all highlighted the need for more innova-
tive ideas for the design of new products and activities that support the unmet needs of 
people living with dementia (Aked and Thompson, 2011; Ogain and Mountain, 2015; NICE, 
2017; Alzheimer’s Society, 2015). Many researchers, designers and commercial companies 
are working to bring new knowledge to the field of designing hand activities for people with 
dementia. Finding ways to enable an individual to find their own meaningful occupation 
through folding, remains to be supported. 
4. Discussion 
Initial findings emerging from this literature review reveal an important insight on how eve-
ryday items such as napkins, towels and tablecloths are not purposefully designed for a 
folding activity and hold the potential to be reconsidered through innovative design to pro-
vide wellbeing for people living with advanced dementia (Fig.1). 
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Figure 1 Do everyday items have the potential to be reconsidered through using different materials and pro-
cesses that encourage folding? 
Several factors emerge from this review that could inspire and direct a new investigation of 
how to design a meaningful folding-based activity. It is known that hand movements stimu-
late areas in the brain that are involved with sensory, motor and cognitive processes (Egger-
mont et al., 2009). There have been few detailed investigations to evidence the benefits of 
hand activities relating to repetitive behaviours and there is still much to learn about this 
(Ring and Serra-Mestres, 2002). However, findings from the LAUGH project (Treadaway et 
al., 2016a) indicate the importance of person-centred activities with objects that encourage 
playful hand use and sensory stimulation. Treadaway’s (2014, 2015, 2016) body of research 
found that these activities support positive, ‘in the moment’ experiences and should be a 
consideration when designing for people with advanced dementia. This suggests more op-
portunities, where new design interventions could emerge from the perspective of folding 
experiences that encourage and allow for playful hand use. 
Research further supports that the design of activities should stimulate the senses (Buett-
ner, 1999; Femia, 2006; Alzheimer’s Association, 2009; Vozzella, 2007; Harmer and Orrell, 
2008; Killick, 2013; Treadaway, Coleman and Kenning, 2014; Lykkeslet et al., 2014; Ógáin and 
Mountain, 2015; Halsall and MacDonald, 2015; NICE, 2017) and investigating how this can 
be achieved through folding activities will provide further avenues to explore. The tactile 
qualities of cloth and paper offer a wealth of opportunities for new designs in sensory fold-
ing activities and hold potential triggers through touch, with the choice of materials, tex-
tures, weight, creasing, surface print effects and folding formats that can promote playful 
moments in everyday items (Fig. 2). The introduction of technology may have added benefits 
for sensory stimulation through supporting proprioceptive input (Stienstra and Marti, 2012) 
and may be transferred to daily items such as napkins and towels for further novel interac-
tions. 
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Figure 2 Samples of cloth and paper, such as these from everyday items, may hold potential triggers for design-
ing a meaningful folding activity. 
Everyday objects have embedded meaning and may be recognized and stimulate actions 
motivated from these connections via procedural memories (Winnicott, 1971; Loboprabhu, 
Molinari and Lomax, 2007; Stephens et al., 2012; Fyksen, 2015; Tobiasson et al., 2015; 
Treadaway et al., 2016a). This supports the notion that activities from jobs, hobbies and 
household tasks are meaningful. Stephens et al (2012) stated that dementia care research 
could use Winnicott’s attachment theory and therefore designing for emotional attachment 
to objects could have added value (Kenning and Treadaway, 2018). Positive feelings can still 
be experienced by people in the later stages of dementia (Milwain, 2010). It may be possible 
to use everyday items that fold from the person’s own environment or create designs for 
objects with similar familiar qualities. Activities stimulated through personal connections to 
found objects from the individual’s own home environment, already hold an emotional at-
tachment and would be meaningful to them (Bowlby and Ainsworth, 1992). Further design 
enquiry could look at how transitional and precursor items may be integrated into playful 
folding activities. 
In comparison, other studies have researched the benefits of stimulus objects, evidencing 
that everyday activities are meaningful, daily routine is important and work-like activities are 
engaging as diversions for agitation (Buettner, 1999; Judge, Camp, Orsulic-Jeras, 2000: Bal-
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lard, 2010). A direction that could trigger folding may come from times that allow for partici-
pation in daily life (Bognar, 2003) or household tasks. Femia (2006) and Ballard (2010) re-
searched meaningful activities for people living with dementia and included folding everyday 
items such as napkins, towels, handkerchiefs and tablecloths. These provide a design for-
mat to support further investigations and therefore the proposed design research will ad-
dress this gap in knowledge of how to design novel folding activities, that can be personally 
meaningful and support wellbeing for people living with advanced dementia. 
5 Conclusion and Future Work 
On the basis of these conclusions, the next stage of this research will involve a participatory 
co-design approach, leading to iterative design development and evaluation phases. A quali-
tative methodology will be used to ensure that the study investigates and evaluates the phe-
nomenon of folding within the lived experiences of individuals with dementia. Initial data will 
be gathered from dementia care professionals who have observed the phenomenon of 
folding and can contribute their expertise and knowledge about this. In addition, the study 
will include interviews, observations and design practice to inform the development of inter-
ventions that involve folding, and person-centred designs for activities and objects that can 
be introduced within a person’s day. Working with dementia care professionals and care giv-
ers to observe daily routines will help to identify common themes from when, where and 
what items are meaningful and how a folding activity could become a vital support for play-
ful hand use. 
Guided by Compassionate Design principles, future design research intends to examine 
where the value and benefits come from in folding items such as newspapers, napkins and 
tissues. Whether person centred designs can support the need to fold, is yet to be investi-
gated. Future findings could reveal ‘a method in which the behaviour can be accommo-
dated’ (Cohen-Mansfield, 2000, p. 22) and inform how to design for those with advanced de-
mentia who appear to need some kind of intervention that makes use of the capacity to 
fold.  
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